fasting blood-sugar is normal while it is raised in the diabetic. Fifty grams of glucose are then given by mouth, and the respiratory exchanges are again estimated in one or two hours. The blood-sugar curve is raised and prolonged in both cases. In the Graves' case the respiratory quotient will rise to 0 9 or 1 after the glucose, the metabolism to about + 80 or + 120 per cent., the patient feels hot and excitability may be increased-all evidence that glucose is being burned. On the other hand, in the Graves' case with true diabetes, the respiratory quotient will rise only slightly and the metabolism will probably increase very little from + 30 to + 50 per cent.
It is of great practical importance to make this differentiation, because the high feeding, usually particularly rich in carbohydrate, which is advisable in Graves' disease, is the worst possible treatment for the diabetic type and quickly induces a severe diabetes; this I unfortunately allowed to happen in the case of one patient. The fasting blood-sugar is usually enough to differentiate the two conditions, but the above test is confirmatory and in my experience runs parallel with it.
The different physiological processes underlying the two conditions seems to be adequately explained in the light of our knowledge of the respective action of insulin and thyroxin on carbohydrate metabolism. In diabetes, where insulin is deficient, glycogen is neither formed nor stored, and the fasting respiratory quotient is low. And as glycogen seems an essential stage in the proper combustion of carbohydrate, the respiratory quotient fails to become normal even after carbohydrate ingestion. On the other hand, it has been clearly shown that thyroid feeding in animals empties the glycogen stores, and the same condition almost certainly occurs in Graves' disease and explains the disturbance in carbohydrate metabolism. In severe cases,, with no glycogen store, the fasting respiratory quotient is low, but rises to normal after carbohydrate is administered. Indeed, the burning of carbolhydrate in Graves' disease is excessive and probably the immediate cause of the raised metabolism. It would seem most probable that glycogen formation goes on, but that the excess of thyroxin causes glycogenolysis and the rapid burning of sugar. In the pure Graves' case insulin is probably not defective, but the frequent high blood-sugars caused by the excessive glycogenolysis ultimately overstrain the pancreas cells and produce a condition of true pancreatic diabetes in a certain small proportion of cases.
Dr. R. HILTON spoke of the wide margin of error in the oxygen absorption method; this was reduced by the use of Douglas's bag, which also gave further information. It was comforting to think that the progress of a disease could be measured numerically, but he rather agreed with Dr. Lawrence that these determinations were more useful in research than in routine general practice. They helped particularly in the treatment of myxcedema, and in deciding whether a second operation was necessary in Graves' disease, but he knew that some surgeons who once used the method regularly could now dispense with it. It was a useful control, but it could only confirm, not replace, the findings of the clinician. Mention was made of basal metabolic rate investigations in patients who were losing weight under artificial pneumothorax.
Dr. POULTON (in his reply) said that the main value of the discussion was to bring out the large amount of valuable work on this subject that was being carried out in London at the present time. He did not agree with Dr. Lawrence that these determinations in Graves' disease were unnecessary. He would himself be sorry to have to treat a case of Graves' disease without such measurements.
